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ORGANICS rec ycling has become the faste s t
growing niche in the waste managem ent in-

du s try. For wood re s i dues in parti c u l a r, the back
end has moved front and cen ter wh en it comes to
gen era ting profits. Equ i pm ent that can size redu ce ,
s c reen, sort, tra n s port, mon i tor, bag, bl end and ad d
va lue are growing in dem a n d .

Even more significant than the equ i pm ent and
tech n o l ogy now ava i l a ble for converting re s i du a l s
i n to market a ble produ cts is the ra p i dly growi n g
recogn i ti on of the va lue of these produ cts. As the ed-
i tors of B i o Cycl e com p i l ed material for this report
and talked to woody materials gen era tors, proce s s ors
and end users, the vast ch a n ges taking place in the
wood indu s try became ex trem ely cl e a r. We bel i eve
yo u’ ll agree as you re ad the pages of Wood Re c ycl i n g :
How to Pro cess Ma terials for Prof i t a ble Ma rket s.

This report begins with an assessment of the
growing opportunities in woody materials recovery
in the priva te sector. A nu m ber of companies are
profiled to illustrate the wide variety of approaches
available and how they translate into profitable re-
covery operations. A Pennsylvania company turns
brush, dimensional lumber and tree trimmings into
mu l ch, animal bedding and playground cover. A
subsidiary of Waste Management in San Leandro,
California handles about 125,000 tons/year of yard
tri m m i n gs and wood in an “integra ted screen i n g
and grinding system” that goes into soil blends or to
compost facilities.

For land clearers, wood processors, biomass gen-
erators, tree care firms and sawmills — plus many
others — the challenge has been to make the transi-
ti on into seeing them s elves as produ ct cre a tors .
You’ll learn the successful strategies they use. In fact,
for a great many companies, the challenge has be-
come managing growth as they add more process-
ing sites and more feedstocks to create more prod-
uct volumes.

Construction and demolition (C&D) debris has
opened up profitable niches for innovative firms all
over North Am erica. Phoenix Rec ycling of Ch a r-
lotte, North Carolina — for example — accepts ap-

proximately 5,000 tons per month of wood residu-
als from C&D proj ects, and processes them into
wood chips for use as boiler fuel. More companies
are getting involved in the deconstruction phase —
companies like Beyond Waste of Santa Rosa, Cali-
fornia who have mastered the art of dismantling and
marketing salvaged materials.

Pu blic agencies — city and regi onal waste man-
a gem ent dep a rtm ents — play a significant role in di-
verting wood materials from landfills and incinera-
tors ... saving tax do ll a rs based on their progra m s .
Is l i p, New York handles abo ut 15,000 tons of woody
m a terial each year — producing mu l ch and com po s t
for local landscapers. The city of Ha m m ond, In d i a n a
has devel oped a Trees to Fu rn i tu re proj ect .

Hu ge amounts of wood debris re sult from ice
storms, tornadoes and hurricanes. How municipal-
i ties and priva te companies build rec ycling into
cl e a nup programs provi des lessons for the 
future. Case studies describe effective strategies that
h ave been used in su ch places as Na s hvi lle, Ten-
nessee, Council Bluffs, Iowa, Cleveland, Ohio and
Puerto Rico.

The big pictu re of wood recovery is pre s en ted by
D avid Mc Keever of the Un i ted States Dep a rtm en t
of Agri c u l tu re’s Forest Produ cts Labora tory. Th ree
m a j or sources of wood waste exist in the Un i ted
S t a tes: Municipal solid waste; Con s tru cti on and de-
m o l i ti on debris; and Wood re s i dues from pri m a ry
ti m ber processing mills. Mc Keever provi des data
on the va rious wood fracti ons and qu a n ti ties that
a re recovered .

In 1998, 11.8 mill i on tons of solid wood waste
were generated in the United States as part of MSW;
about 600,000 tons were recovered for recycling or
com po s ti n g. Woody ya rd tri m m i n gs — inclu d i n g
tree limbs, stumps and brush — amounted to 25.2
million tons with 11.1 million tons recovered by re-
cycling and composting. About 55.2 million tons of
wood products were used for construction in 1998,
generating nearly 8.7 million tons of waste wood.
Nearly 6.6 million tons of this amount were consid-
ered to be available for recovery. Demolition waste
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was estimated at 26.4 million tons, with about nine
million tons considered to be recoverable in 1998.
Pri m a ry ti m ber processing mills gen era te an esti-
m a ted 24.5 mill i on tons of bark and 65.8 mill i on
tons of wood residues. Overall, McKeever’s data in-
d i c a te that abo ut 41 percent of recovera ble waste
wood comes from MSW, 53 percent from C&D
w a s te, and just six percent from pri m a ry ti m ber
processing mill residues.

Converting re s i duals into va lu e - ad ded produ ct s
such as firewood, wood chip boiler fuel, or finding
w ays to make the decom posing materials provi de
another function along the way, such as mulch or
ground cover, is a growing trend. “From a solid
waste perspective, wood waste is the ultimate recy-
clable,” comments John Evans, solid waste director
for Knox County, Tennessee. “... It can be moved to
a central site in a community. Its end product ... fuel,
mu l ch or com post... is used nearby. It repre s en t s
conservatively a fourth of the urban waste stream

and more if other organic materials are involved in
processing. Its cost is generally less than landfilling,
especially when you take into account the revenue
from the sale of the material. The final payoff is the
environmental benefit. .... the end products can re-
verse pollution and promote plant growth.” 

The growing interest in green building is also hav-
ing a po s i tive impact on use of rec ycl ed wood in
construction. This trend is reported in the section
on marketing and end produ ct uti l i z a ti on, wh i ch
discusses approaches to reach highest volume and
do llar markets. In form a ti on on safety issues at
wood rec ycling sites and qu e s ti ons and answers
about woody residuals round out this special report
on Wood Recycling. Our objective is to provide you
with the ideas, methods, experiences and contacts to
improve performance at wood recovery operations.

The Editors
BioCycle
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WH AT IT TA K E S TO SU C C E E D

Experience has shown that it takes more to be suc-
cessful at wood recycling than simply loading resid-
uals into a tub grinder or horizontal hog. Not only
does the material being processed vary substantial-
ly, but so do the requirements of the end markets
you hope to reach. It takes a keen eye for detail to
manage efficiently, safely and profitably. And those
details should be specified, clarified and connected
in a plan that covers all the steps that move your val-
u e - ad ded produ ct thro u gh the processing stage s
and into the hands of end users.

At a BioCycle West Coast Conference in March,
2000 on Organics Recycling and Composting, Dave
Hardy presented a talk entitled, “There’s Money To
Be Made.” Ten years ago, Dave and Michael Hardy
fo u n ded a wood rec ycling com p a ny cal l ed
Ca l i fornia Bi o - Mass, Inc. based in Bl oom i n g ton .
Th eir com p a ny curren t ly owns and opera tes two
facilities in California, recycling over 100,000 tons
of residuals annually. Hardy’s first rule on how to
succeed as a wood recycler is that “you better have a
plan. If you don’t have a plan and don’t utilize it,” he
em ph a s i zes, “you are going to be vi cti m i zed. Th e
industry is too complex with too many new facets
and developments. If you don’t have a clear vision
of where you are going and constantly update that
picture, you are not going to make it.”

Along with the plan comes the need for permits
to process woody residuals. Depending upon where
you are loc a ted, these are the agencies yo u’ ll be
dealing with to get site permission — local planning
com m i s s i on, state or regi onal waste managem en t
a ut h ori ty, regi onal envi ron m ental qu a l i ty agen c y,
and most likely, the fire department. “If your plan
and your business do not incorporate making these
a gencies happy, you are not going to make it,”
cautions Hardy.

In the case of California Bio-Mass, the company
initially got its woody materials almost exclusively
by providing ro ll of fs to places like furn i tu re and
p a ll et  manu f actu rers , sawm i lls and similar

gen era tors. Af ter get ting initial con tracts, the
com p a ny foc u s ed on building a ste ady su pp ly of
materials. By offering lower disposal options than
the $15 to $19/ton average rate, the Hardy brothers
were able to steadily build up incoming quantities of
feedstock.

Th en began the ch a ll en ge of adding va lue to
proce s s ed materials so out going produ ct wo u l d
gain high er pri ces in the marketp l ace. Wh en CBM
was launch ed, abo ut 80 percent of its produ ct sales
came from the boi l er fuel sector. Th en that market
co ll a p s ed, wh i ch decl a res Ha rdy, “was the be s t
thing that ever happen ed to us.” Tod ay, ref l ecti n g
his em phasis on the need for mu l tiple revenu e
s treams, agri c u l tu re repre s ents 70 percent of sales
(up from ten percent three ye a rs ago). “In our plan
tow a rds agri c u l tu re, every step of the way in
devel oping and del ivering that produ ct ,” stre s s e s
Ha rdy, “we are trying to add va lue in ad d i ti on to
i n c rease revenue in the form of bl en d i n g ,
s pre ad i n g, etc. We feel som ewhat impervious to
com peti ti on because we provi de a wi de va ri ety of
s ervi ces, with every little increm ent having a
revenue to it.” ... We have alw ays opera ted on the
premise that ti pping fees and rel a ted dispo s a l
activi ties fund the day - to day business, but wh ere
we make our mon ey and the abi l i ty to grow is in our
end use markets like agri c u l tu re .”

Ha rdy is con s t a n t ly looking for ways to cut co s t s
to produ ce market a ble material and add el em en t s
that increase pri ces paid by custom ers. Th ree ye a rs
a go, he was convi n ced that to make a high - qu a l i ty
com post, he would have to spend $16 to $18 per
ton. In spring 2000 at his fac i l i ties, the cost was
d ropped to $9/ton .

An o t h er constant for the Ha rdy bro t h ers is not
to be con tent with the outp ut qu a l i ty of the wood
processing phase of the business. In the case of
com post, for example, “you just can’t be making
the com post. You have to figure out ways to ad d
va lue to that basic el em ent. It can be som et h i n g
simple as adding gyp sum, but you must el eva te
that base produ ct into some high er va lue wh i ch
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rel a tes  to your cus tom ers and becom i n g
i rrep l ace a ble to them .”

BL E N D I N G AN D MI X I N G
AN D CO M P O S T I N G

Gri m m’s Fu el Com p a ny in Lake Oswego, Oregon
is a family own ed and opera ted business that has
been producing landscaping produ cts since the late
1940s, wh en it began grinding and selling fir bark
dust as a sideline to its fuel oil business. The Port l a n d
a rea com p a ny makes com post and soil bl ends on an
1 1 . 5 - ac re site, and uses an ad j oining 45-ac re area for
f i n i s h ed produ ct stora ge and a soil screen i n g
opera ti on. Gri m m’s also sells some wood re s i duals as
h og fuel, but that low - end market of ten on ly covers
the cost of tra n s port a ti on. “Wi t h o ut a do u bt, the
com post makes out bet ter,” com m ents Jeff Gri m m ,
gen eral manager. “If we didn’t have the mach i n e
time to fill, we’d shut the hog fuel process down .”

Tipping fees are $4/cubic yard (cy) for self-haul
m a terials, $3.50/cy for landscapers, $6.50/cy for
com p acted loads from haulers; $1/cy for ch i pped
material; $6/cy for woody materials that have to be
sheared; and $3.50/cy for food residuals. Last year,
the com p a ny accepted 306,000 cy of ya rd
trimmings, 91,000 cy of wood residuals; 13,500 cy of
s tumps and woody material; and 1,200 cy of
pri m a ri ly precon su m er veget a tive food re s i du a l s
from grocery stores, produce companies and food
processors.

Most of the materials are run thro u gh one of
t h ree mod i f i ed hammerm i lls, two of wh i ch are
primarily in support roles. The main advantages of
the stati on a ry gri n ders, says Grimm, are high
tolerance for difficult materials such as metal and
low operational costs from running on electricity —
fairly cheap in Oregon — as opposed to a diesel-
powered port a ble gri n der. But in Ma rch, 2000,
Gri m m’s ad ded a port a ble hori zontal gri n der for
i n c re a s ed processing flex i bi l i ty. “We’ve been
l ooking at get ting one for qu i te some ti m e ,” says
Grimm. “We can move it for processing from one
end of the property to another. It allows us to do
s m a ll batches. We also can go out and do som e
contract grinding.”

Af ter being ground, ya rd tri m m i n gs and wood
re s i duals are com po s ted in large piles on two to
t h ree ac res. In the su m m er, co ll ected stormw a ter
runoff or well water is added to the piles through a
s pri n k l er sys tem. Th ey are tu rn ed three or fo u r
times over three to six months. “To most people, it
looks like one big pile, but we keep track of how old
each section is,” says Grimm. After processing, the
com post is put thro u gh one of the gri n ders for
screening to five-eighths minus.

The proportion of customers from nurseries —
who use compost as a component in potting mixes
— has been increasing. The breakdown is about 20
percent nurseries, 40 percent landscape contractors
and 40 percent homeowners.

Bl en ded soil is mixed from 50 percent sandy
l oam, 25 percent com post and 25 percen t
mu s h room com post. It is del ivered for $100/fo u r
cubic yards and sold at the site for $20/cubic yard.
“Gardeners use it for topdressing like bark dust, or
as a soil amendment in poor quality soil,” Grimm
says. “They’ll also use it if they need more soil for a
raised bed or berm.”

The Garden Mulch compost also is mixed with
equal amounts of mu s h room com post. “This is
strictly a soil amendment,” says Grimm. “It’s a lot
h i gh er in nitrogen than stra i ght Garden Mu l ch .
Because there’s a lot of manure in there, it’s a better
soil amendment, but it doesn’t lend itself well to top
dressing.” Because of its versatility, Garden Mulch
o ut s ells bl en ded soil, with mu s h room mu l ch the
least popular of the three.

GR I N D I N G LE S S , MA R K E T I N G MO R E

W. D. Zwi cky and Sons accepts a large array of
feedstocks, turning brush, dimensional lumber and
tree trimmings (everything from limbs to stumps)
i n to a va ri ety of produ cts. In 1998, the com p a ny
proce s s ed more than 250,000 cubic ya rds of
m a terial into three different grades of mu l ch ,
animal bedding and playground cover. While much
of the processing is done at locations where the firm
does land clearing, it also operates a permanent site
at its headquarters in Robesonia, Pennsylvania.

According to Dave Zwi cky,  who heads the
com p a ny, incoming material is stock p i l ed based on
its source and what type of produ ct it wi ll be made
i n to. One re a s on for the sep a ra ti on is the po ten ti a l
for fires. “The dry lu m ber is a great fuel source. An d
the green material is a source of heat. Put the two
toget h er and you have tro u bl e ,” says Zwi cky.
An o t h er re a s on to maintain sep a ra te stockpiles is to
en su re qu a l i ty con trol. For instance, to produ ce
p l ayground cover, the material must be free of
contaminants. The best way to maintain qu a l i ty is to
keep wood sep a ra ted from start to finish, ra t h er than
try to rem ove con t a m i n a ti on in the process stre a m .

For mu ch of its grinding opera ti on, Zwi cky uses
t wo tub gri n ders in series — the pri m a ry unit wh i ch
does the initial size redu cti on and a small er mach i n e
for finishing. “The material coming out of the
pri m a ry unit isn’t uniform ,” says Zwi cky. But ra t h er
than send everything that has gone thro u gh the firs t
unit thro u gh the secon d a ry gri n der, it is screen ed
f i rst. “Some material is re ady to market after the
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pri m a ry,” he explains. By adding the screening step,
the amount of material that needs to be proce s s ed
t h ro u gh the secon d a ry shred der is  redu ced
su b s t a n ti a lly. Thus screening increases produ cti on
and redu ces wear and tear on the secon d a ry shred der.

Another way Zwicky speeds up production is to
preprocess stockpiled material. For large items such
as tree stumps and wood timbers, hydraulic shears
are used to split the wood into manageable pieces.
For material such as pallets and tree trimmings, “we
make a conscious effort to run a bulldozer over the
piles,” adds Zwicky. This simple act breaks up the
material prior to going through the grinder. 

Not all of the raw wood coming into Zwicky’s site
goes thro u gh the tub gri n ders. It also uses a
horizontal hog. “What goes where, depends on what
is most ef f i c i en t ,” con clu des Zwi cky. “Th e
horizontal unit is better for longer, odd size pieces.
Tub gri n ders work bet ter for pall ets and bu l k i er
materials, like brush.” 

At the Davis Street Stati on for Ma terial Rec ycl i n g
and Tra n s fer, perhaps one of the most import a n t
ch a n ges that has occ u rred is minimizing the amount
of material that is put thro u gh its grinding opera ti on .
The Davis Street Stati on in San Le a n d ro, Ca l i fornia is
opera ted by Wa s te Ma n a gem ent of Al a m eda Co u n ty.
Lowering the grinding vo lume is espec i a lly
i m portant, since the site handles abo ut 125,000 ton s /
year of ya rd tri m m i n gs and wood. “This is an
i n tegra ted screening and grinding sys tem ,” says
Kevin Mc Ca rt hy of Wa s te Ma n a gem ent, ex p l a i n i n g
that processing is a lot more than simply gri n d i n g.

D avis Street’s approach to processing incom i n g
m a terial is a bit more soph i s ti c a ted than wi ll be
found at many sites around the country. When the
s ys tem was first started up in Septem ber, 1996,
incoming material was dumped into a hopper and
t h en fed on to a conveyor wh ere a qu a l i ty con tro l
(QC) inspection took place. “We use anywhere from
two to four people to check for contaminants,” says
McCarthy. “The QC people pull off plastics, metal,
and anything oversized.”

Waste Management recently added a star screen,
which is set to remove anything one-quarter inch or
less, pri or to the QC stati on. “Adding the screen
d ra m a ti c a lly  incre a s ed the ef f i c i ency of the
operation,” says McCarthy. “It reduced by about 30
to 40 percent what goes thro u gh the QC stati on .
Before we installed the screen, the QC station was a
real bottleneck.”

Another problem the initial screening solved was
plugging in the hammermill. Incoming material is
s tored based on how it’s received at the fac i l i ty.
There are three separate tipping areas: urban wood,
pri m a ri ly con s tru cti on material; self-haul, wh i ch
typ i c a lly is mostly brush; and ya rd tri m m i n gs ,

pri n c i p a lly grass and leaves. The ya rd tri m m i n gs
caused the plugging. But with most of that material
n ow being screen ed out at the begi n n i n g, that
problem has mostly been eliminated.

From the QC stati on, the material is conveyed
t h ro u gh what Mc Ca rt hy terms the sys tem’s
“pre s c reen .” That screening opera ti on rem ove s
material under two inches. “It really cuts down on
abrasives,” he notes. Following screening, material is
fed into a horizontal hammermill and then through
a three - qu a rter- i n ch screen. Ma terial that passes
over that screen is then subjected to another two-
inch screen. Overs from that operation are put back
i n to the sys tem and furt h er proce s s ed. Typ i c a lly,
both the fines and the two inch minus material are
marketed, the former as agricultural mulch and the
later as boiler fuel. 

RE D I R E C T I N G WO O D AT A L A N D F I L L

As ex p l a i n ed by David Mc Keever of the Un i ted
S t a tes Forest Produ ct Labora tory (see Secti on 2),
a bo ut five percent of all municipal solid waste
(MSW) that is brought to landfills consist of wood.
The wood fraction includes such items as wooden
furniture and cabinets, pallets and containers, scrap
lumber and panels as well as wood from manufac-
turing facilities. In 1998, it was calculated that 11.8
million tons of solid wood waste were generated in
the U.S. as part of MSW. In ad d i ti on, ya rd tri m-
m i n gs are of ten bro u ght to landfills (pri m a ri ly in
states which do not have bans on disposal of yard
tri m m i n gs at landfills or incinera tor sites). Ma ny
private and municipal landfills have developed pro-
grams to divert wood. An excellent example of such
diversion is offered by the Texas Disposal Company.

Since 1997, Texas Disposal System, Inc.(TDS) —
an indepen den t ly own ed solid waste com p a ny loc a t-
ed near Au s tin, Texas — has opera ted a com po s ti n g
d ivi s i on, Texas Organic Produ cts (TOP). TO P
evo lved after starting an initial grinding and stati c
pile com po s ting opera ti on at a perm i t ted mu n i c i p a l
solid waste landfill site. Tod ay, com po s ting is don e
on a sep a ra te 30 ac re site next to the landfill. A wi de
va ri ety of feed s tocks are received; end produ cts in-
clu de mu l ch, or ganic top s oil bl ends, and com po s t .

The fac i l i ty was de s i gn ed and con s tru cted wi t h
the conven i en ce of custom ers and staff in mind.
Regular cl i ents inclu de landscapers, building con-
tractors, tru cking firms, trash haulers and the gen-
eral public. Ma ny of the landscape custom ers and
h om eown ers who drop off loads of ya rd tri m m i n gs
also are large users of our end produ cts, all owi n g
for “on e - s top shopp i n g.”

The new site was constructed with clay soils exca-
va ted from a landfill cell ex p a n s i on. The initi a l
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phase inclu ded six ac res of brush gri n d i n g, wood
chip storage and a six-acre compost pad. The up-
permost two feet of clay soils under the compost pad
were compacted to meet the Texas Natural Resource
Con s erva ti on Com m i s s i on’s gro u n dw a ter pro tec-
tion criteria.

Feedstocks are solicited by TDS staff in the Austin
and San Antonio offices. TDS has one designated
position focused on special wastes for both the land-
fill and TOP composting operations. All feedstocks
must pass through the TDS landfill gate house for
initial inspection. Tipping fees are charged for all in-
coming materials. The gate attendant makes the de-
cision on whether the load should go to the landfill
or the composting facility; only source separated or-
ganic feedstocks are accepted for composting. While
the tipping fee at the gate is the same for all loads,
the internal rate for source separated roll-off loads
of com po s t a bles hauled to the landfill by TDS is
considerably less.

Pri or to com p l eti on of the new com po s ting fac i l-
i ty, on ly clean, untre a ted woody materials were ac-
cepted, su ch as brush, ya rd tri m m i n gs, dimen s i on-
al lu m ber, etc. Now ad d i ti onal carbon materials are
accepted, including shred ded of f i ce paper from a
l ocal federal em p l oyer and Au s tin ph one directo-
ries. All woody and bu l ky materials are put thro u gh
a tub gri n der.

Cu rren t ly, on ly bulk materials are sold, but bag-
ging is being con s i dered due to high demand for
mu l ch and com post bl ends from many of the land-
scaping and retail nu rs ery custom ers. Fre s h ly
ground mu l ch is sold to custom ers who typ i c a lly
use it for natu ral walkways, ero s i on con trol, etc .
The majori ty of wood chips, however, are all owed
to slowly com post in large static piles pri or to fur-
t h er proce s s i n g. While most of the com po s ted

mu l ch is incorpora ted into wi n d rows, a small er
porti on is reground to two inches or less and sold
as a com po s ted mu l ch. 

Soil recovered from land cl e a ring proj ects is
screened to a half-inch particle size and combined
with composted mulch in windrows at a 3:2 ratio.
The mixture is watered as necessary, composted and
then screened to a particle size of three-eighths inch
or less. The material has a high clay content, but is
very popular for the establishment of new lawns and
ornamental beds.

Products are marketed on a three-tiered pricing
structure: distributor, wholesale and retail. Distrib-
utors typ i c a lly inclu de soil bl en ders and or ga n i c
nurseries that purchase in large volumes. Wholesale
customers include landscapers, home builders, bag-
ging companies, trucking companies, etc. The ma-
terial also is sold in bulk on a retail level, both at the
composting facility and at the “Eco-Depot,” a TDS-
owned and operated solid waste transfer station lo-
c a ted west of Au s tin. Some produ ct del iveries are
m ade on backhauls using TDS ro ll - off con t a i n er
trucks that would normally leave the facility empty,
thereby generating another revenue stream.

Ma rketing met h ods inclu de radio and tel evi s i on
adverti s em ents, our web s i te, booths at hom e
produ ct and ga rdening shows, rec ycling even t s ,
and distri buti on of pri n ted brochu res de s c ri bi n g
the va rious end produ cts. The TOP divi s i on man-
a ger takes every opportu n i ty to make pre s en t a-
ti ons to ga rdening clubs, sch ools, rec ycling gro u p s ,
and other intere s ted or ga n i z a ti ons to help get the
m e s s a ge out. Orga n i zed to u rs are com m on at the
f ac i l i ty, re su l ting in many new custom ers. Vi s i tors
also en j oy to u ring the TDS wild game park loc a t-
ed in the bu f fer zones su rrounding the landfill and
com po s ting opera ti ons. 
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FR O M TI P FE E S TO PR O D U C T SA L E S

Wh en Greg Kaknes took over managem ent of a
Wobu rn, Ma s s achu s etts opera ti on that received
wood re s i duals and ya rd tri m m i n gs in 1987, the ap-
proach had been simply to take in ti pping fees and
redu ce material vo lume thro u gh gri n d i n g. The par-
ent com p a ny had been fo u n ded in Ca l i fornia, and
the own er ex p a n ded in the Northeast after noti n g
that ti pping fees were highest in the regi on. “At that
point, nobody knew what they were doi n g,” rec a ll s
Kaknes. “We were re a lly a step s i s ter of the waste
business — a way to save mon ey by avoiding the
cost of landfill i n g.” Kaknes swi tch ed the revenu e
s tra tegy from relying on ti pping fees to produ c i n g
and selling high - qu a l i ty produ ct to landscapers. “I
got sick of seeing them leave here with em pty
tru ck s ,” he ex p l a i n s .

At the begi n n i n g, he sent wood re s i duals to pow-
er plants in nort h ern New England and had bark
b ack hauled to his site. In 1993, Kaknes bo u ght the
business from the parent com p a ny and ch a n ged the
name to Kaknes Wood Produ cts and Landscape
Su pp ly. One of his first moves was to cut out the
con t a m i n a ted wood su pp ly being received by the
s i te, wh i ch had com pri s ed abo ut 30 percent of the
business. He has since built up a mu l ch and com-
po s ting business that serves the Bo s ton area wi t h
six loc a ti ons. Sales are on pace this year to to t a l
100,000 cy of mu l ch and 15,000 cy of soil and com-
post produ ct s .

Tipping fees are $3/cy for clean tree chips; $6/cy
for pall ets and mixed ya rd tri m m i n gs and leave s ;
$9/cy for brush and tree limbs; and $16/cy for large
stumps. Yard trimmings and leaves are put through
a gri n der and com po s ted for six months in
windrows about eight to ten feet high and 15 to 18
feet wide. A front-end loader is used to turn the piles
just a few times during the process. “We’re not real
con cern ed with speed because it’s a very season a l
business,” says Kaknes. “The material won’t be sold
u n til the next year any w ay.” The com post is put
through an Erin star screen for half-inch minus par-

ticles and the fines are recomposted. “Unlike almost
everybody else in the indu s try, we regrind our
fines,” he adds. “It’s a pretty expensive way to mix
and bl end, but it gen era tes a good produ ct .” Th e
o t h er soil amen d m ent and planting produ cts in-
clu de top s oil screen ed to qu a rter- i n ch minus, a
blend of compost and topsoil called Superloam, and
a finely screened version of Superloam.

Wood for mulch is ground and piled up 16 to 17
feet high, about 50 to 60 feet wide and 200 to 300
feet long. Enough rain usually falls to provide mois-
tu re wi t h o ut watering the piles. Af ter agi n g, the
mulch is ground again. Kaknes produces several dif-
ferent mulches at 1.75-inch minus. The one excep-
ti on is Envi romu l ch, a on e - i n ch minus jet bl ack
mixture of hardwoods and softwoods, with pine the
predominant type. Forest Supreme is a combination
of aged pine bark and Enviromulch. “It’s dark, but
has a pine aroma to it, whereas Enviromulch has a
com po s t - l i ke smell ,” says Kaknes. An o t h er mu l ch
combines aged hemlock with pine and other barks.
“We use smaller screens, which increases our costs
and slows productivity, but it meets our niche,” he
says. “Landscapers like a consistently finely ground
produ ct .” The com p a ny also purchases bark from
the timber industry and grinds it for resale.

Kaknes was impressed when he observed an early
coloring system demonstrated about ten years ago,
but held off on entering the colored mulch market
until the product matured. “It went through some
serious growing pains in New England with many
inferior quality colored mulches,” he says. “About
five years ago, some major bark producers in Maine
started coloring bark, which we emulated a year or
so later.” Pine bark and wood chips are mixed to-
gether, ground and dyed. Because the color mirrors
aged hemlock, a little aging of the stockpile before
the dyeing process is not a big concern. 

An o t h er marketing avenue is providing mu l ch
application service, most of which is subcontracted
to Kaknes by landscapers. “One of the nice things
about our situation is that being the manufacturer
of finished product, we meet the specifications for
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our Rex ius and Finn bl ower tru ck s ,” says Ka k n e s .
“We also sell quite a bit of mulch to other people
with blower trucks because they know all of our ma-
terial can go thro u gh our own. The on ly re a s on
we’re in the blower business is to sell more mulch.” 

Bl owers are difficult to run for unskill ed opera-
tors, says Kaknes. The mu l ch has to be finely
ground and rel a tively low in moi s tu re, or it wi ll cl og
the machine. “You re a lly want to stay with larger
a pp l i c a ti on s ,” he adds. “If you get into small tree
ri n gs and con dom i n ium com p l exes wh ere each
townhouse has a on e - ya rd bed, it’s faster to do it by
hand. The bi gger the mu l ch bed, the more appro-
pri a te the autom a ti on .”

Kaknes generally has a six-cy minimum for resi-
dential jobs. In the middle of May, he runs a pro-
gram for communities that do not use landscapers.
“Some houses may only have five to six yards, but
we’ll go out with a whole load and use it up in the
neighborhood,” he says. Application charges are site
specific and determined in part by a saleman’s visit,
but they generally decrease per cubic yard as volume
increases. “We try to get, on average, $20/cubic yard
just on installation, which is in addition to the cost
of the mulch,” says Kaknes.

The most recent marketing move was to open five
additional sites this spring. One of them is similar to
the Wobu rn head qu a rters in that it receives, pro-
cesses and markets material. The others are satellite
locations that receive feedstock back hauled to the
processing sites in exch a n ge for finished produ ct .
The five new locations bear the name “Landscape
Express” to reflect the full-service convenience they
offer. “These enable us to reach a whole new market
of landscapers and residential clients,” says Kaknes.

PR O C E S S I N G SAW M I L L SC R A P S
TO ME E T DE M A N D

Lashway Logging began in 1965 as a logging com-
pany, then grew into a sawmill. In the mid-1980s,
the company purchased a tub grinder to process its
own wood by - produ cts into mu l ch. As dem a n d
grew, it upgraded equipment and started bringing
in end trimmings and slab trimmings from other
area sawmills.

Now the company purchases some bark mulch lo-
cally for resale and operates grinders to produce sev-
en different mulches — some singular, some blend-
ed and some co u p l ed with co l ored chips. Th e
company sends out five tractor trailers daily to serve
wholesalers during busy periods, and several small-
er trucks for local markets.

Bark for Forest Mix mulch is purchased from sev-
eral different sources, then combined, ground and
screened to 2.5 or three inches. It is aged for about

a week in a pile no larger than 1,000 cy. A darker ver-
sion is aged for two to three months, or even longer
during winter. “If it’s during the season, we’ll roll the
pile periodically with front-end loaders,” says Lash-
way. “Otherwise, it’s not aerated, so it doesn’t dark-
en as quickly. In past years that were very dry, we had
smaller piles and had to add water. Now the larger
piles seem to retain moisture better, and we don’t
have to add water.”

L a s hw ay also produ ces high er- end hem l ock
mulches sized at 1.25 to 1.5 inches. One is natural
and another is ground with dyed wood chips for
brighter and longer-lasting color. To prevent dark-
ening of the chips, piles are no higher than eight to
ten feet, processing closely matches demand to pre-
vent aging, and hardwood is kept out. “Hardwood
seems to be the chip that is more acidic and able to
support aerobic activity right off the bat,” Lashway
explains. “We make su re su pp l i ers don’t get the
woods mixed up.”

The company got into colored mulch four years
ago when the prices paid by paper companies for
slab wood chips dropped, says Lashway. Red, brick
red and chocolate mulches are produced in a Beck-
er Un derwood co l oring sys tem. “As co l ored
mulches have become more popular, we entered the
market to protect our customer base,” says Lashway.
“The more we can provide for our customers, the
more stick they’ll with us. We hesitated for a year or
two, but felt we had to take the plunge.”

Al t h o u gh the com p a ny is ex peri m en ting wi t h
composting, when it comes to mulch, Lashway has
no plans to venture beyond sawmill residuals. “One
issue when we started was whether we would deal
with lower-grade material,” he says. “If you’re not
careful with pallets, you’ll find things like shrink-
wrap strands and aluminum nails that won’t come
out with a magnet. And sometimes plywood can be
an issue, because if it’s not sized right, it sticks out
like a sore thumb.”

TA R G E T I N G TH E LA N D S C A P E
AN D GA R D E N IN D U S T R Y

Co u n ty Con s erva ti on in Sewell, New Jers ey start-
ed out as a com po s ting com p a ny in 1992, taking in
ya rd tri m m i n gs from 35 mu n i c i p a l i ties in Ca m den
and Glouce s ter Co u n ties. The com p a ny re a l i zed
that to maximize sales opportu n i ties, it had to gen-
era te more produ cts for the ste ady stream of land-
s c a pers who came thro u gh its ga tes to drop of f
com po s t a ble material. At first, the business con-
cen tra ted on com po s ting and purch a s ed mu l ch
f rom land cl e a ring opera ti ons for resale. In a few
ye a rs, it started accepting wood chips for its own
mu l ch produ cti on, and a few ye a rs after that,
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Co u n ty Con s erva ti on ju m ped into the co l ored
mu l ch market. The ph i l o s ophy is to serve as a on e -
s top shopping loc a ti on for landscapers and other
c u s tom ers by of fering the full ra n ge of or ga n i c
produ cts (as well as items like sand, road salt, ston e
and pavers) for maximum conven i en ce. Abo ut 
60 percent of business is from landscapers, 30 
percent from the ga rden indu s try and the rest from
i n d ivi du a l s .

The com p a ny receives abo ut 100,000 cubic ya rd s
of or ganic material annu a lly. The avera ge ti pping fee
for ya rd tri m m i n gs is $8/cy. Le aves are dropped of f
for $5/cy because they do not have to be proce s s ed
before com po s ti n g. Clean wood that can be gro u n d
on ce for co l ored mu l ch is ti pped at no ch a r ge .

Fourteen acres of the 21-acre site are dedicated to
com po s ti n g. Ya rd tri m m i n gs, grass, leaves and
brush are put through a grinder that is pulled along
for three or four passes to start a windrow. A buck-
et loader completes pile formation. The windrows
are turned with a Wildcat about two or three times
in the first several weeks, depending on precipita-
tion and wind conditions, then about once/month.
“We get enough grass clippings to create moisture,
so we don’t have to add water,” says John Petrongo-
lo, managing partner. To control odors during the
h e avy grass season, five to ten ga ll ons of an anti -
odor product are added to a 2,500-gallon batch of
water and sprayed onto the piles after turnings.

Af ter five months or so, the com post is placed in
piles abo ut 15 feet high around the peri m eter of the
f ac i l i ty for curi n g. Usu a lly, it takes abo ut a ye a r
f rom the time material comes thro u gh the fron t
ga te until the finished com post has been put
t h ro u gh a screen set at three - ei ghths inch. Abo ut
12,000 cy/year of com post are sold and ro u gh ly
10,000 cy/year are mixed at a 1:2 ra tio with sandy
New Jers ey soil, then re s c reen ed in a trom m el, for
s oil bl en d s .

Feedstock contamination is the main difficulty in
composting. The main culprits are haulers that use
trash trucks to pick up yard trimmings at curbside.
“We have two or three guys on - s i te behind the
screening plant pulling plastic out of the overs,” says
Petrongolo. “We’ve tried a lot of different processes
to get out the plastic, but the best way is by hand. If
I can clean up the overs close to 100 percent, I can
get some decent money from them.” The overs are
piled up for a year, rescreened and sold as low-grade
mulch for $8/cy. Compost prices range from $8 to
$12/cy, and soil blends cost $12 to $15/cy.

The remaining County Conservation property is
used for mulch production. Wood chips from pallet

companies, tra n s fer stati ons and custom gri n ders
come in at six inches to one foot long. “I like to avoid
taking whole pallets to reduce time and cost, but in
the long run, I prob a bly won’t be able to,” says
Petron go l o. “Ri ght now the ch a ll en ge is get ti n g
enough sources of wood for the coloring end of the
market. It seems to have really taken off. If we had
a n o t h er 20,000 to 30,000 ya rds of wood chips, I
know that we could sell them.”

The chips are redu ced in a tub gri n der to abo ut
one inch. Th ey are piled up no more than 15 feet
h i gh in con c rete bins with 2,000 to 6,000 cy in each .
“As high as the bu ckets from the loaders wi ll re ach is
as high as we go,” says Petron go l o. “The ti gh ter yo u
p ack them in, the gre a ter po ten tial for a fire. Sm o l-
dering fires going thro u gh veins in the pile are hard
to get out. Th ey cre a te a bad smell to the wood and
the po s s i bi l i ty of the whole pile going up in flames.”

Wood for red mulch is loaded into the hopper of
a mulch coloring system, while chips for black and
brown dyed mu l ch are aged abo ut three to fo u r
months. This year, County Conservation upgraded
f rom a 10-cy batch co l oring machine to a Fecon
continuous feed system. The machine increased ca-
pacity from 400 cy/day to 1,800 cy/day. “I like the
mu l ch to sit two to three days for curi n g,” ad d s
Petrongolo. “If I sell it too quickly, a heavy rain will
wash the dye off.” 

Colored mulch sells for $14 to $20/cy. Tradition-
ally, red mulch has dominated with about 80 per-
cent of colored mulch sales, but the trend this year
is toward 50 percent red mulch, 25 percent brown
and 25 percent black. The dyed mulches are becom-
ing more popular among landscapers because their
consistent color lasts just about a whole season, says
Petrongolo, whereas natural hardwoods tend to dry
out and turn a cinnamon color, and hardwood root
chips take on a charcoal or gray hue.

A few times each year, the business performs con-
tracted gri n d i n g. Roots are reground, moi s ten ed
and sold as root mulch for $13 to $17/cy. Hardwood
chips dropped off by tree surgeons and tree trim-
mers also are reground and moistened, selling for
$12.50 to $16.50/cy. County Conservation produces
about half of the 70,000 to 80,000 cy of mulch it sells
annually and buys the rest, including a licorice root
imitation popular in the Delaware Valley.

Three to seven trucks are leased each day to deliv-
er mulch, ranging from a 10-cy vehicle to a 100-cy
walking floor tra i l er. Ra tes are based on abo ut
$60/hour roundtrip. “I try to build in an extra five
percent for administrative costs, but I’m happy if I
can just cover the cost of trucking,” says Petrongolo.
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